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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plating equipment of a leadframe which 

galvanizes by injecting plating liquid to a leadframe. 

[0002] 

[Description of the Prior Art] As plating equipment of a leadframe, the plating equipment shown in 
drawing 4 is known from the former. As shown in drawing 4 , this plating equipment is equipped 
with the press block 1 which pinches a leadframe 2 between the fixture 4 for masks which has bore 
4a, and this fixture 4 for masks, and mask rubber 3 is attached in the top face of the fixture 4 for 
masks. 

[0003] The fixture 4 for masks is installed in upper limit opening of the outside tub 15, and the 
injection tank 6 by which the injection nozzle 5 was attached is arranged in the outside [ this ] tub 
15. 

[0004] Moreover, outside the outside tub 15, the plating liquid tank 10 in which plating liquid is 
stored is arranged by the way, and this plating liquid tank 10 and the injection tank 6 are connected 
with it by the supply line 21 in which the feeding pump 9 was attached. Furthermore, the pars 
basilaris ossis occipitalis and the plating liquid tank 10 of the outside tub 15 are connected by the 
return line 22. 

[0005] Moreover, into the plating liquid tank 10, the internal organs of a heater 18 and the 
thermocouple 19 are carried out, and based on the signal from a thermocouple 19, a thermoregulator 
20 performs ON OFF of a heater 18, and is maintaining the temperature in the plating liquid tank 10 
at about 50 degrees C - 60 degrees C. 

[0006] In the plating equipment of such a leadframe, the plating liquid in the plating liquid tank 10 is 
supplied through a supply line 21 in the injection tank 6 with the feeding pump 9. Furthermore, the 
plating liquid in the injection tank 6 is injected from an injection nozzle 5 to a leadframe 3 through 
bore 4a of the fixture 4 for masks. In this case, it energizes to this leadframe 3 by using a leadframe 3 
as cathode, and plating is performed to a leadframe 3. 

[0007] The plating liquid injected by the leadframe 3 collects in the tub 15 outside after that, and is 
returned in the plating liquid tank 10 through a return line 22 from the pars basilaris ossis occipitalis 
of the outside tub 15. 
[0008] 

[Problem(s) to be Solved by the Invention] Plating liquid is heated and maintained to about 60 
degrees C within the plating liquid tank 10 as mentioned above. By the way, if the plating liquid 
injected to a leadframe 3 is heated, since a current will become easy to flow the inside of plating 
liquid, higher current density can be applied. 

[0009] However, the plating liquid tank 10, the supply line 21, and the return-line 22 grade serve as a 
general comparatively cheap product made from heat-resistant vinyl chloride, and, for this reason, it 
is difficult for them to heat 60 degrees C or more of plating liquid in the plating liquid tank 10, for 
example. 

[0010] It aims at offering the plating equipment of the leadframe which can inject hot plating liquid 
to a leadframe, without making this invention in consideration of such a point, and making the 
plating liquid in the plating liquid tank 10 into an elevated temperature. 
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[0011] 

[Means for Solving the Problem] The press block whose this invention pinches a leadframe between 
the fixture for masks which has a bore, and this fixture for masks, The injection nozzle which is 
arranged near the bore of the fixture for masks and injects plating liquid to a leadframe through a 
bore, The plating liquid tank in which it connects with this injection nozzle through a supply line, 
and plating liquid is stored, It is plating equipment of the leadframe characterized by having had the 
return line to which even a plating liquid tank returns the plating liquid injected to the leadframe, and 
attaching the heater for plating liquid heating said injection nozzle or near [ its ] the upstream. 
[0012] 

[Function] According to this invention, a leadframe is pinched between the fixture for masks, and a 
press block. The plating liquid in a plating liquid tank is sent to an injection nozzle through a supply 
line, and after plating liquid is heated at a heater [ an injection nozzle or near / its / the upstream ], it 
is injected from an injection nozzle to a leadframe through the bore of the fixture for masks. The 
plating liquid injected to the leadframe is returned from a return line even to a plating bath. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
Drawing 1 is drawing showing the 1st example of the plating equipment of the leadframe by this 
invention. 

[0014] In the example shown in drawing 1 , the same sign is given to the same part as the part shown 
in drawing 4 , and detailed explanation is omitted. That is, as shown in drawing 1 , plating equipment 
is equipped with the press block 1 which pinches a leadframe 2 between the fixture 4 for masks 
which has bore 4a, and this fixture 4 for masks, and mask rubber 3 is attached in the top face of the 
fixture 4 for masks. 

[0015] The fixture 4 for masks is installed in upper limit opening of the outside tub 15, and the 
injection tank 6 by which the injection nozzle 5 was attached is arranged in the outside [ this ] tub 
15. 

[0016] Moreover, outside the outside tub 15, the plating liquid tank 10 in which plating liquid is 
stored is arranged by the way, and this plating liquid tank 10 and the injection tank 6 are connected 
with it by the supply line 21 in which the feeding pump 9 was attached. Furthermore, the pars 
basilaris ossis occipitalis and the plating liquid tank 10 of the outside tub 15 are connected by the 
return line 22. 

[0017] Moreover, a heater 18 and a thermocouple 19 are built in in the plating liquid tank 10, and 
based on the signal from a thermocouple 19, a thermoregulator 20 performs ON OFF of a heater 18, 
and is maintaining the temperature in the plating liquid tank 10 at about 30 degrees - 50 degrees C. 
[0018] Moreover, as shown in drawing 1 , the plating liquid sent to an injection nozzle 5 side from 
the injection tank 6 is further heated in the injection tank 6 side end face section of each injection 
nozzle 5, and the heater 1 1 which makes whenever [ plating solution temperature ] 70 degrees C - 90 
degrees C is attached in it. Furthermore, the plating liquid in a return line 22 is prepared in the 
cooling system 25 for cooling to 30 degrees C - 50 degrees C by the return line 22 from the tub 15 
outside a sparger to the plating liquid tank 10. In addition, a heater 1 1 may be formed (the tank near 
[ 6 ] the upstream (for example, an injection tank) of an injection nozzle 5). 

[0019] Next, the quality of the material of each part is explained. The outside tub 15, the injection 
tank 6, and an injection nozzle 5 consist of a glass epoxy resin or a ceramic, and the plating bath 10, 
the supply line 21 , and the return line 22 consist of heat-resistant vinyl chloride or usual vinyl 
chloride. 

[0020] Next, the operation of this example which consists of such a configuration is explained. In 
drawing 1 , a leadframe 2 is laid on the mask rubber 3 of the fixture 4 for masks, the press block 1 
descends to this leadframe 2, and a leadframe 2 is pinched between the fixture 4 for masks, and the 
press block 1. Next, the plating liquid stored at the temperature of 30 degrees C - 50 degrees C in the 
plating liquid tank 10 is supplied to the injection tank 6 through a supply line 21 with the feeding 
pump 9. Plating liquid is farther injected from the injection tank 6 through an injection nozzle 5 to 
bore 4a of the fixture 4 for masks to the leadframe 2. In this case, plating liquid is heated to 70 
degrees C - 90 degrees C at a heater 1 1, and energization is performed to coincidence by using a 
leadframe 2 as cathode to a leadframe 2. 
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[0021] Thus, by energizing to a leadframe 2, plating is performed to a leadframe 2. In this case, since 
the temperature of the plating liquid injected from an injection nozzle 5 can be heated to 70 degrees 
C - 90 degrees C, the current density of plating liquid can be raised and the same thickness can be 
galvanized more to a leadframe 2 in a short time. 

[0022] The plating liquid injected by the leadframe 2 descends by self-weight to the pars basilaris 
ossis occipitalis of the outside tub 15 after that, and plating liquid returns from the pars basilaris ossis 
occipitalis of the outside tub 15 in the plating liquid tank 10 through a return line 22. Plating liquid is 
cooled to 30 degrees C - 50 degrees C by the cooling system 25 of a return line 22 in the meantime. 
Thus, since the plating liquid cooled by the cooling system 25 is returned in the plating liquid tank 
10, the temperature of plating liquid can be kept at 30 degrees C - 50 degrees C in the plating liquid 
tank 10. 

[0023] While being able to inject [ as mentioned above ] the plating liquid heated to the elevated 
temperature from an injection nozzle 5 to a leadframe 2 to 70 degrees C - 90 degrees C at a heater 1 1 
according to this example, it can cool with a cooling system 25 and the plating liquid from a 
leadframe 2 can be returned in the plating liquid tank 10. For this reason, the current density of the 
plating liquid injected to a leadframe 2 can be raised, and the same thickness can be galvanized more 
to a leadframe 2 in a short time. Moreover, since plating liquid can be maintained at 30 degrees C - 
50 degrees C and can be stored in the plating liquid tank 10, it is not necessary to produce the plating 
liquid tank 10, a supply line 21, and a return line 22 with a heat-resistant ingredient especially. 
[0024] Next, drawing 2 explains the 2nd example of this invention. As shown in drawing 2 , while 
the 2nd example forms the wrap enclosure section 7 for each injection nozzle 5 in the fixture 4 for 
masks instead of preparing an outside tub, a vacuum pump 1 8 is formed in a return line 22, and 
others are the 1st example and abbreviation identitas which are shown in drawing 1 . 
[0025] That is, as shown in drawing 2 , each injection nozzle 5 is formed in the wrap enclosure 
section 7 by the lower part of the fixture 4 for masks, and this enclosure section 7 is open for free 
passage to free passage object 7a supported at the injection tank 6. Moreover, free passage object 7a 
is connected to the plating liquid tank 10 through a return line 22, and the vacuum pump (suction 
pump) 18 is further attached in the return line 22. 

[0026] Next, the operation of this example which consists of such a configuration is explained. As 
shown in drawing 2 , after even the injection tank 6 attains the plating liquid kept at 30 degrees C - 
50 degrees C within the plating liquid tank 10 with the feeding pump 9 and being heated to 70 
degrees C - 90 degrees C at a heater 1 1 , it is injected to a leadframe 2 through an injection nozzle 5. 
The plating liquid injected by the leadframe 2 reaches free passage object 7a through the inside of 
the enclosure section 7 after that, and is returned to the plating liquid tank 10 through a return line 22 
after that. In the meantime, in a return line 22, it is cooled to 30 degrees C - 50 degrees C by the 
cooling system 25, and plating liquid is attracted by the vacuum pump 1 8, and is returned to the 
plating liquid tank 10. 

[0027] Although it becomes easy to attach plating to the part when plating liquid leaks from a fixture 
since it becomes easier to attach plating when plating liquid is elevated-temperature-ized Since the 
interior of a fixture serves as negative pressure by enclosing the plating liquid injected from the 
injection nozzle 5 to the leadframe 2 with a vacuum pump 18, and sucking it out through the section 
7 and free passage object 7a according to this example, It is a pile to a lifting about plating liquid 
being unable to leak easily outside and plating sticking in addition to the part which should therefore 
be galvanized. Moreover, by sucking out plating liquid compulsorily, the flow of the plating liquid in 
the part which should galvanize a leadframe becomes early, and improvement in the speed of plating 
can be attained more by the synergistic effect with the formation of a plating liquid elevated 
temperature. 

[0028] Next, drawing 3 explains the 3rd example of this invention. As shown in drawing 3 , instead 
of the 3rd example forming a vacuum pump, an aspirator 26 is formed in a return line 22, and others 
are the 2nd example and abbreviation identitas which are shown in drawing 2 . 
[0029] Namely, as shown in drawing 3 , a return line 22 is connected to free passage object 7a, and 
the aspirator 26 is formed at the tip of this return line 22. Moreover, the circulation line 28 in which 
the feeding pump 27 was attached is connected to the plating liquid tank 10. This circulation line 28 
extends to an aspirator 26 from the plating liquid tank 10, and the circulation line 28 is further 
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connected to the plating liquid tank 10. 

[0030] Next, the operation of this example which consists of such a configuration is explained. As 
shown in drawing 3 , after even the injection tank 6 attains the plating liquid kept at 30 degrees C - 
50 degrees C within the plating liquid tank 10 with the feeding pump 9 and being heated to 70 
degrees C - 90 degrees C at a heater 1 1, it is injected to a leadframe 2 through an injection nozzle 5. 
[0031] The plating liquid injected by the leadframe 2 reaches free passage object 7a through the 
inside of the enclosure section 7 after that, and is returned to the plating liquid tank 10 through the 
back track Rhine 22. In the meantime, the plating liquid in the plating liquid tank 10 circulates 
through the inside of a circulation line 28 with the feeding pump 27. And if low-temperature plating 
liquid passes through the inside of an aspirator 26 comparatively from the feeding pump 27, by this 
aspirator 26, the comparatively hot plating liquid in free passage object 7a will be sucked out, and 
the plating liquid of comparatively the elevated temperature of low-temperature plating liquid and 
free passage object 7a comparatively from the feeding pump 27 will be mixed in an aspirator 26. 
Thus, an aspirator 26 achieves two functions, suction of the plating liquid from free passage object 
7a, and the plating liquid from free passage object 7a, of cooling. 
[0032] 

[Effect of the Invention] Since it can inject to a leadframe through the bore of the fixture for masks 
according to this invention after heating plating liquid by the injection nozzle as explained above, 
current density can be raised by the ability making into an elevated temperature the plating liquid 
injected by the leadframe, and it can galvanize more to a leadframe in a short time. Since plating 
liquid can be comparatively supplied at low temperature to an injection nozzle, it becomes 
unnecessary moreover, to produce a plating liquid tank and a supply line with heat-resisting material. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Plating equipment of a leadframe which is equipped with the following and characterized 
by attaching the heater for plating liquid heating said injection nozzle or near [ its ] the upstream. 
The fixture for masks which has a bore The press block which pinches a leadframe between this 
fixture for masks The injection nozzle which is arranged near the bore of the fixture for masks and 
injects plating liquid to a leadframe through a bore The return line to which even a plating liquid 
tank returns the plating liquid tank in which it connects with this injection nozzle through a supply 
line, and plating liquid is stored, and the plating liquid injected to the leadframe 
[Claim 2] Plating equipment of the leadframe according to claim 1 characterized by the thing for 
which each injection nozzle was connected to the fixture for masks with the wrap in the state of 
sealing at the return line, and which enclosed, prepared the section and attached the suction pump in 
said return line. 
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Drawing selection [drawing 1 
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Drawing selection | drawin 9 3 
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Drawing selection [drawing 4 



I 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



08277486 
22-10-96 

04-04-95 
07078866 



APPLICANT : DAINIPPON PRINTING CO LTD; 

INVENTOR : KOTANI KEIICHI; 

INT.CL. : C25D 5/02 C23C 26/00 C25D 7/12 
C25D 21/02 H01L 23/50 



TITLE 



: PLATING DEVICE FOR LEAD FRAME 




^5 




ABSTRACT : PURPOSE: To increase a current density and to rapidly plate a lead frame by heating a 
plating liquid injected from injection nozzles to this lead frame to a high temp. 

CONSTITUTION: A lead frame 2 is held between a jig 4 for a mask having through-holes 
4a and a press block 1 . The plating liquid in a plating liquid tank 10 is introduced by a 
supply line 21 to injection nozzles 5 and is heated by the heaters 1 1 of the injection 
nozzles 5. The heated plating liquid is injected from the through-holes 4a of the jig 4 for 
mask to the lead frame 2. The plating liquid injected to the lead frame 2 is thereafter 
returned from the bottom of a sparger 1 5 through a return line 22 to the plating liquid tank 
10. 
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